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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a sputtering- chemical 
vapor deposition 

composite device in which the mutual contamination of the 
process is 

effectively prevented, free from the remarkable increase of 
the occupancy area 

and furthermore free from the generation of the problem of 
reduction in the 
productivity or the like. 

SOLUTION: A sputtering chamber 2 executing sputtering 
and a CVD chamber 3 

executing chemical vapor deposition are airtightly 
connected via a carrying 

chamber 1 provided with a carrying mechanism 11, and the 



space between the 

carrying chamber 1 and the CVD chamber 3 is provided with a 
buffer chamber 4. 

The buffer chamber 4 has a purge gas introducing system, a 
heating means and a 

cooling means for a substrate 9 on the inside. An 
auxiliary carrying mechanism 

executing the carrying of a substrate 9 between the buffer 
chamber 4 and the 

CVD chamber 3 is provided, and a gate valve 10 provided on 
the space between 

the buffer chamber 4 and the CVD chamber 3 is opened only 
in the case that the 

pressure in the buffer chamber 4 is higher than that in the 
CVD chamber 3. On 

the surface of a titanium thin film produced in the 
sputtering chamber 2 by 

sputtering, a titanium nitride thin film is produced in the 
CVD chamber 3 by 

CVD, and the structure of a diffusion preventing layer is 
obtd. 
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<IS?ig**fT3CVD**:"<-k*«i. flBStMl* 
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* i"<-kfflI!C VD** W<-fc0HttKt«iTV* 
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[0003]A/t**8SKM!5!*»SSaii. LSI 
<ffiJ8$*iTV>*. XA<r?$&kft¥££2a9i. k 

«»(^naw*ffdsiffc*6kai^. ftswask 

[0004] LfrlWt. #»«0«itfc:J:*k* L 

s i $o«TFx><>f x<osaier«L x/t-r^kfts* 
a*&wb*£k*9h&»->T*fc. £<*>£fcErrawi 

[0005] PET <«|»KRh 5^5*** 

L S I ?)&®X8Tti. tSffiSf^coSSeflESfc 

lt, rmmmbweMb^msmmjttttii 
miM^mmnmmm^ttx^i. z^sm± 
an. msaaj«vh$ivf^>«HkAyrtt«sv^g 
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tlXtoftiStii,. <,L<«L *?>X')Z : txjKvf 
&WB%bBmixSi{t*?>kZs. L*»L«f*« 

30 [0013] 

^^h^mnis^izBimtx^ht. <t& 

T i C 1 4 k n->jfcT i Wfri*A, 



CVDtlR«i4. 43t, ffi»t£^li. TiCl 
* « . Hi . Ni , NH 3 ^mktfXThl. Z0>*? 

^^%*yj**t*v-,i^xT&mfTozktf*s&c 

10014] Z0>J:?lzmLX<Zk. l*#h'vh 

t>u xizmt®m±Mm&mxn. +?y& 
mt4*y<tx^y?v#&u m+9>mmm 
» M£X'mti<wmizm$iTt>i,k?&$tii 
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b^o »®&«II8«*«6SliT^< Ztm&tt 

[oo is] juiv?t{em&i:^$itr&m± 

-) fc<fc¥3Ee*fB«iS <«T. CVDf-rVA 
-) **««W&8U Wra-bX«rffi«r«agL'C 

[00161 Lfrtfc* 1 ^ *»-:*"C. X>t-r??-+ 

*9>1-*yK^k1l&tt*yt*-^if3Jf8&VX 
ru4rx*?sjfe3«ratt*«<**. Hit*, cv 

<o J: 9 b . W xvmsffi&fi 

trL<Rlfr3*U Sfl^FfiOHHk^TLid. Pi. 

[0017] u^J: ^ffil^lililflHt&l: 

[0 0 18] B6£^Vt7?ffl¥3£@&£g 
Sli. A/*?***yA-2fcCVD?-*>7<-3i:tf> 

rajcttas^^-i^^WES^Tv^. 
«£**wN*-i#iBt&iu *osH«ssw>wi?- 
*w<-2. 3. 7tf8ftt>tix>,*t. m&*>x- 

1 rtfctt«ia«tt 1 1 MUt^ti?** . ffllf-r 
-<r> — -x±xt*v9+-*yK—2X'h 1 ). W)-o\tc 

2. 3. 7^#»#(ci«^^y-MM'7'*w 

2. 3. 7rtco^i«mf-+y/<-lJrg*L 1 5:V>fc 
3. 7fcU!£a-C3*vtf:tfK 
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IBS** W<- 1 rtfc&*gfl»B tfcttfc»«Sl^ 
*W<-2. 3. 7fcBSW6«^t*&fc«>. JJBffl 

[0019] H7C*mrJi. Z^tfBiSf-* 
y/«-iA. lBiSltrv^. HP*. x/t>,9l-*y 

A-siaoa^oiKf-^^-i Bfcfcsitr^i. 
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miztixts*). xt*vfi-*yrt-bcvD+*yrt 

-b\iW£k1-+y><-AW<"r yr+vyrf-frftLX 

urn** yrt-tzfm$m$tix»& b v»3«w^ 
A-xttiiax/t * ^ y b <^xws0BSki 

ftofflm&Mkimftt>tlX\.*l>b^ott&t:1?1- 

mi. tsmmi . 2x»i3?>ffijfcefcvvt\ jsiea 
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100 24 J $T. *98ffi1B(DXJ*v 

v9+*>X-2Th'). JM*>-OttCVDf-*>.K- 
3T&S. i-f, B2£ffiJBLTX»<^?- + >A.-2 
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8fffc*->Tfc9. 821=^-4 5 ^r-^-«s>B*« 
2 4 4#*-?, K2 3*J|VvcS£3ft* j; dfcfco 
TV*. X>tv*«S231jW-y„h2 3*tfLT 

^^*f-*wt-2rtfca»&*-*«ffj4. r-*«e> 

WM2 4 40WfiftJiT«#t 

[0028J^A#S2 5»4.*S3figSTI4 T 
**>*A*xnv9mxk LT*A^£4dfc*o 
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t . Eff2 5 l±££ltt:An,?2 5 2 J ?«g^S2 
5 3^*»4«|«3*ITV^. 

[0029] «S*^-26Ji. ±jBfcHfi9^aa 
tTfiEm-443tt«SiiTV^. 39g*/pr-26fc 
tt. »®8«t4oTS«[9t0rSfiBS( : Hjg^ iB p S 

fcsefcftSM-s t-* 2 6 1 *gag*4^-2 6*tz 

[003 01^01)^^ X/t 9 ^^y/^. 2 M 
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2 7 1 b . >f *Vfl^S2 7 1 fcSjg»x*4^- 

[oo3i]-f 3 r> fttfi2 7H4. ^-y-,h2*3*» 
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«fcoTi?r^;&*-e^*>#«3*vCfcD. £«9»i£« 
*/l*-2 6tcag$*t&. il«*/W-26rt<Ot- 
?26 l#?*>©#LTfcD» ««*/l*-26t:«S 
Sil*:Sfi9li, h-^26 1«0j»fc«fcoT8tea«4 

[00 35] ^lt, y-hA'/p/iojsitfca. # » 
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X*A¥«2 5*»feU A** ^fflXfXk LT<07* 
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221fcJ:->T»SSMttS»U 

[0036]i<0ttBT» Xrty*SS2 31«W|53 

m$MM2 7 2Axfcmst&3&2 70>tmm»2 7 
nmsith. A*>fem2 7iz£r>xm.2tifz 

«fire#a28#8£U:*IMcJ:oT 
JittS^T^R9fcJ:»)*atafiv^^A»ti. £ 
««9<D^B{cm$^08«r*-Aoaii 

[0037] £<0£3ft&B*ffi£ltl3?rofc& «# 
g£¥&28. -f*yft#S27. X*v?WM231 

AV#xmxm250a(&*ti*ttif±zit* *& 

*2 2fci->T.X/t<r *-HrS"<-2rt£?IWW@E*! 

irs^ti. *<o&. y-wu-rio^HJtrfflK 

T. >vt**f^y/<-2rt*M»oiW^*T*-*. 

[0038] <WC, BUcS^-CVDf-r^A-S^W 
mzo^XWmt*. H3li. Hlfc^-CVD^ry 
A- 3 7 r*-v W<-4 OjB&l*j££ijctIBi 

&rbm&32t. mzsmocvDrntrxtm* 

**#**A#a33fc. JJrigttHfc£«9*K8*-* 
fc«^aaS*^-3 4 k*«iTt^. 
[0 039]«8WiJ:dlC» CVDf-^i'A-31'ifc: 

2«, «^as<9Sv>jsffie^m^Kx73 2nm 

7*3 2 1 1 lt. msm&i ooo'jf vt^/imsin 
t-xffrxvrtqm^ cvDf-+yA-3rtti 

0-'Torr-10-«Tor rgflP>l«iE**T»» 

w)7 < x&ffi&gm&3 2 2«r^rr t. 

[0040] tfxmX&&3 314. C VDmtiXt L 

x. nm.*9>. SRX«ry*-rav^5 

^#A*«i. ^7*3 3 l^SaklKE»3 3 2*^ 
yX-?m*&3 6 fcJ: &SSidkJ|<0iS^I3*&*SS 

u-r&ft^tftt. tti. mmxit7>*-T#x^ 
i. 
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[0041} £&**?-3 414. JJ5C2SR9 *«3 

«4. »«««tcj:->T«g9«-«^(ast=a^iing 

[00421 »t*ik5 r -34fctt. 
Bi*«34 ltfRftttfftt*. *^-fl»««34 

111. «C*Jt^-34«£**rt*'--£a34 0fc 
fi0e$<lfcr-A342«-±TT»$«TiaR*^-3 

4 j:ofc*->Tv*. ft. **r-*was 
« 3 4 1 a. xr * 9 >y*>t i*mm*m»& «. w 

SU8"C&i. ft. sfvW-£tt34 0l4. CVDf-**' 

*-3<ofiaR*$uwcaai/o*. *u-c. znnm 

-<Ote*. *rt^-itt34 0O±T»t» 

[004 31 SS9t«3SaKfcJ«i^h-^ 
3 5*gSRil^-34rtCglt'»*lTV>6. b-*3 

WitfttHSft. »S9£4 00^70 OiCgKfctt* 20 
[00441 ifc. 43&M^ffiC4Jlt*CVDf-rW< 

-314. rjxvcvDimxiMk-yxm, BP 

^. CVD^W^-3liT5XvP" Zjmt675 

36 It, S9tt«ffi361fcBSifcS*Srfia^-6JS 30 
J9im36 2fc*/Mll£3*lT»*. XTX#A#S3 
3«Ci ->TC VDf-r W<-3rttC»A$*UfeC V Dffl 

siaimi36it:io-csj&siifcsiaftm 

[004 5] ft. SB»©i361l4. ^RSHiLffl 
»«3*lfc9-*-*. SH»««361£3il/CCVDffl 
=fifoTV*i. ft. SE«€«3 6 1 1 LXTlK£#XK 40 

ra«««36 Kortasafc-aiBAT^cvDffl^ 

[00461 *fxm\mk3 3fc4 ->Xm\ZtitzB& 
ZilX^&8mtBU6lX£&.9<r>m£&{t+? >& 

tfmzit. mc+fynwmkths.oi&cix^ 

h. ft. CVD*-*yA-3l*|Offifl«. CVDfflgS 
ft 3 7 J: oT * - ? J: o Ccfro T v . 
[004 71 $T. *5Qt»S<^a<0*S i Sr«ajS 50 



I ^¥1 1-200035 

12 

14. 01&tfB3fciic*-J:5iC. ffifrHr^A-l fcC 
VDf-vyA-fc^ia^-y7r-firW<-43WWES 

«ST* 0 . Y- h*A>? 1 0*1tlXWS&+*>'<- 
lfttfCVDf-*yA-3fc«*fc«83*lTV>i. /< 
»7rf-*;"<-4fct4. SJSO&t&M ltfgltfcft. 

T4i 0 . Ay y t+* ^A-rtfc 1 0-«To r rgg* 

[00481 A->7Tf"*W<-4l*lt3i. mL9&- 
tHfli^B»rh9SX7<-^42mtt(>ilX^l,, 18 

a^x-^'4 2 utRSXiiPiffiJCwswr* o , ±bi= 

£R#8B3*i*. i!M?Xr-^42rtWl. ing^S 
4 3ftW&ffl^S4 4 tfRftWlXt* . «R¥R4 3 

-Hl^-WfflWJ. ifc. »8#&44 
tt. iBSXr-^4 2rtfcSltfcfcJ8Bffi&4 2 Otca 
oTJSKfcflBKH***.*)?**. »8f&44tt. » 
itSGffl&4 2 O&mtmW 4SAS4 4 1 k . )$& 
SSBR4 2 0*»^J&*S^SRB-f 4SSBB4 4 2 2: . 
«fttfBSi«fc fcO«fC*-**U-*4 4 33*£ffl 
£5*1*. lN-*Al'-^443Tli. fcgttlrJ&Ofi 

a«a*LTt*x«4 4 1 taai-fi. 

[004 91 CVD^yA-3«RX«it4«tCite 
2 taS$W^S9 ?rftgfc*g4 3 tio 
TBr^SLKtCftgRftt. CVDf-+yA-3fc*J{t* 
i«^«ftl»«rffi. CVDf-Y^<-3rtT<0Jng» 
^a»«<T»&«H^2>i. ifc. £&9£0r£a& 

cvD^>-A-3rto«Bxrx4«9t:f*«LT«> 

[00501 cvDf-+y/<-3*>^«ai$*ut 
S«9^»^S44fc:J:or0r^ae«&»^ifc. 

x^*ftiztx#mm#to±u 
memixrxtifiz. ft. mm43kimm4 

4fcliHB$WiSrfrc&^Vvrj{i. md*Tt,2rV*. * 
fc. ^HBBS^Ii. ftfiR¥S4 3k^|I^a44<0ft 

[00 5 1 1 »«XT-> ? 4 2«i. »9>tr- 
v'4 2?r»B$*&»IW»«4 54®»t^TV^. » 
SXr-v4 20Tffltli^T-y*ft4 2 l*^S»t^ 
tlXTMzmxti') . SR»«4 5J4. Z.OiX=j—'J 
^tt4 2 1 «r±-naS*T«Sx-f-y-4 2 
4Jtdfc&va>*. ft. ^f-^Jtt421ll K„ 
7r^^A'-4<oa«a^^affcffiiLTV^. -e 

y-4^a»t^>itTV>4. zeotiih^ Xf-yJtt4 2 
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COO 5 2] 'iy7 T ++>**-4&t % tttttz 

i ooRQHWHrdfwpat i o i fca^&i ife^ 
->xm. mmi o i«. j^T^^^itRLx 

#3*T**-M</|,7*1 0£H«t*J:3tt««iTn 

[00 5 3] <fcfc. H3^«J8LT, CVD**>/<- 

i 3 >A- 1 7 r 

4frgfttTCVD^>A-3rtWRA$ii4. C V 2 

w»«*#iTt»o. «R9ttaaR*^r-34fcaa 
TiiD. s«*^-34i^a$iutaa R 9 tt< t - 

10054 J *LT. y-h^riomttA. if 
-**A¥83 3*»fWfcU J*J&*>CVDJfl#*accVD 
*+»<-3ftmAStlt. #A3A#S330*« 
«iaaf33 2fcJ:oTCVDig^x«08SaRt^Jt 3( 
*S»f * i: fc (, fcftguR 3 20#5eM@«3 2 1 

r 0 0 5 5 ] r5X?M#83 6 *®ft= 

5*4. Se««i[3 6 2*»^S«S«3 61 
fcSHtt«&£fiH&U CVD?-r>/\'-3rtfcj£je||fc 

SflS. BASftfcBJSfcf-^ttcoT^Xvp- tf) 

mtm+? m&wte&t&t 

[0056] 77Xr?m&f& 3 6&v#xm 

3l«9«CVD^ + yK-3*^«ioaj$/ti. Cft 
100 57] ifc. 'W7r?-A-yA-4iCVD*i 
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Mux^t. mm&mm&tz^x. B4w 

*y 7 T++yti-4 &VC VD** 3*>fHt» 
-SS*#««S*rO>S. B4&tfB5fcijcf J; 3 * 

«**4 8 1 fc . mMt-wm&mz^hmsu, ? 

10 r»^482«B*Wt»lXt*. 

[ 0 0 5 8 1 m»4 8 ltt BMeRftt 3 fe. 

$*»<o±«a4 83t. ±fiaaton8i&»6T*fc^f 

**3fcLTi»*fcMW»484fc*6$f*. ggf* 
48114. ±«E»483^Mifc|Ba*frr S. dojfif 
Ott. «8c9OlESi0M«<. jS&X-r-^4 2J: 
9l**ft». H5fc**-J:3fc. 8»«c481li 
«8RB484«K«=4^«tti (BTFv 80*08 
5) 4 8 5 ££»#LTV*. #^Wfc0BS4 8 5 

I0 9f 91 ~ *• ttS»»7*yv^482tt. 
«>3WT**. «ft*»T!/>*'482li % 0*5t3jcf 

rmtt&) 486**lt»*. ^j&vryj^jiR 

54 8 6ITOtt||fr*BBCl~>Kit6*L?* •) , Z 
aSStetttr^roT^S. «SWrv7 , yy^4 82l4 ^ 
» >?m«64 8 6*9394 8 7 frtt/CTSfirfttl 
«E485fc|%H^J:dfiS$ilTV»i. RIS48 

5485t^ v ryy^T|B 5 4 86i:Ji. BB487 
*atT«««f&LTV^, ^ ffit487<7mM4 
8 ln^lSiJGSEH (^7Tf^W<-4<0rt» 
H) SM«77!l>^4 8-2fl09aEnttAMi' 

[0060] *LT. «Si*y7y^482fctt ^ 

»7'J y^4 8 2^«<5«toH0fc|5ME$^ii 3 
jSfroTH*. m$SJlvT*)>{r482imtt'ht 

-B*&Rmv7vyrm&G486{>®&r&. z 

«*M«5485*»^ifc, SE5fcH=Sr&ete?)1S» 

*^^y^*TKW4 86I^LTt»ftWW«nffi 
tt»»U ;<^«. »!6*4 81*^«c(cBli^ iW - 

[0 06 1 ]^, -yyj yy^4 8 2^mS.4 87 
it, '*v7T*+>*S-4ttt»tZCVD++y/i-3 
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[00 6 2] fcfc. H3fttfB4*ttHLT. /<»7r 

•r i. 1 ftrtmvm i ii=j:-> 

T^9#A*7r**>'A-4rtlc«A3lli. 

«9£SfflKS. <W>SL ^H-*>-A-ii:/W7r 

[ 0 0 6 3 1 £K9 7 Tf-*J"<-4*»&C VD 
**W<-3fciS**&fctt. >SfSXr-^42^m« 
<^8S(aS4TTB$*4. £*>SffiBtt»i, Sifxf 
-5>4 2*>±iB* { SlW*4 8 1 <0±«»4 83i OTfc 

4 2#i!g<4B4-cm*-4 i: . £«9l±S»*4 8 1 

[0064] *LT. «3*LfcJ:5fc. ***7t+*> 

toBKoy-w^rioiiajt*. *lt. Bswry 

T U ^4 8 2 EBR««TWB»4 8 1 *C VD** 
J"<-3rtlC8S»$**. 8IWM81tt. «R9<0+ 

tommMr- 3 4 <o«^cv«fc ^a: L^carci?ih-r 

3 4#_t#U »Sfr4 8 1 «*3P*3iifiLT81WM 
8 1 <0JM4 8 3 J: 0 t>£l*ff£*>S3?Xita&T5£ 
-ft. £<0»moBL «S9<±g»ft4 8 1 frt>mtlT 
mLtvW- 3 4 <D±Wl* .1 i: £2:6 . 30 

[0065] «sw-yryy^482*BJ0Sn6i 

KHIkU #firf*481#SB§-f*. 2S8£** 
^-3 4©*^r-5tt3 4 1 fcStttM 8 1 tar* 
J: 9 . 8»*4 8 1 tf>±«£4 8 3tt, HP*»fc 
fUSfcgtf* J: o fctT«0X*4 8 5#8ltMiTV> 
4. 83&*481*<gB&f-*IBL ffl9*£485|*!£* 
A^-^tt3 4 1 *5Ii#©i:*S. »»*4 8 1 
±£<OJ:SfcgB&U CVD^^A-3^aSTAy 
7r^-rVA-4i*W)atW>fiafcSi. <W«. Ay 
7rf-^W<-4i:CVD-fryA-3kOia®y-h 40 

[0 06 6] CVD-J-+W<~3^<0il«9<0@)R 

rt^r- 3 4 #@r£«o±#ftSK M\'/t<7* 
1 0 £§3{tT#»{*4 8 1 £ C V * 3 1*1 fc# 
*LT. 4flg*/P^-34?rm$*-C2S« 
9£»fM*4 81_tfcatf£. 8fW*48l£ 
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4 2#JJ?LT8^481*6£fl(9&£(?«C*. * 
oft. BftyH- iMn**-Ht*7'i 0jW3V* 

IBSf-*yA-lrto«SH»«l l^SS^f-y 
4 2*fc£«98R9-fclf*. «R9tt, IBSf-AryA 

[0067] act:, HlfcKO. wm&*y*-*> 

oil. $Xffiizmi9i:X'*vfx.<r1->rLX7 , J- 

mm&ztix\*ts&vi>&. z<r>t$*w&mz 
tvfzttxhit. tt^zmimssimjmTLt: 

x. «RKft4^ msL9<m&^%f^9^&>ir 
Lxumitg^mmiu^Lx^. 

[0068] X^^f^-yA-514. TArf^**) 
JVt**x*f->^«0#x£«Ai-*ifafc. *A3 
tl*:ifX£Emx*A' :3 c-f:m£*ZKti! LXTyX 

LX£K9£Mii$iti>imt:m$?1-&mkt:mt.X 

mmmm^mnfi^f ?x 
[0069] ftomtmf-*w*-*>$ *#mr>- 

«Rfit^lR9^^IBM!ir47-llb-b^^ 
><-6kLxm&tli. r«Jb-h^^«-6tt, 

SiaLfciifi*iW r -2 6 fcKtt<^asoasR*n^ 

«9*20 0~30 OXm&tXWMi AdfiWES 

*trv^. ttBPSBB. ioo~2oo8eor**. 

a^*/^-fciaR9*»««3ts-tf-cafi»tti& 
r6i±5«:9, ^*^r-kii«9k«iaowa«s 

[0070] i^±x*mmm<o^.<ma.t^o^x(o 
m&mn&tzo^xwm-h. aiKti^T. 

jf&)*~- V a-ytz£ oT0r^<oi9g9#-#«oa- 
Kh-y^f-rVA-8fc»A?ii. n-HQrmy 
K-8rtW;0*-*h81£«g3flTV>6. ffiiffiWIl 



( 

17 

[oo7ii mmmi 1 t*z<nm9 

l±. «fc 9 fcf-^ytKO^-y-y h 2 3fcT*:f 

>#XTZ*v9L. **:'f|R*^9<a»iBfc*fl 

Jtm^J'fcU «IWc,fc->TJ:0Se9fc&8ifc: 

[00 72] -eoa. mmm iu.r*>££9£-cv 

LfcJ:dfc. BHSfc**vi:fi*fc£atrCVDfli;!fx 
WvXrtc VDlc J: oTaSK9<&3S6ttafl:** >» 

[00 7 3] *<oa. mvmnuz<»m9*cv 

D<HrfA-3*wyRDfflU flrtrwn-Ho^^f-^ 
VA-8«S*. ft. «W)W!f-ryA-7O3%<0- 

-5^tC«S9«:Bri^S»af4::kT2aE9^jW 
SJ:d«lfc&*ii. .r<0«fcdfct/CI&anLfc«. £«9 

ah81fciK«tefU,. 

[00 74] .TOjtdfcLT. Hfc03S«9fc:ovvr;. 
/<i'?ft>'A-2 > CVDf^W<-30JB«B*L 

tt. &<03S«9#x*?-y^**yA-5ttftA3*iT 
SSSSftTSO. #£8t9##**yA-5. 6. 2. 
3CiK«fc«A?*VC&*»S?*l.S. fcoT. §SH£ 

[0075] ±^LfcfflfltRVSrfKr*6*5Heg©<0 
SSrCU. X/t^^f-^yA— 2kCVDf^WC— 3 

><-2. 30«ffl»fc5t^t:»^9. «->T, SfflSWr 
tX<&. fttz. CVD+r>'<-3Ttt. Em&/fX 

/<-2 3T<O«ia<7>S^^L<a^9KHi:=5:0«v». 
[00 7 6] LfrLtclfh. Wk+* 
IbCVD^ y/<- 3 fc<0Hfc/<-y 7T+*y 
'<-4#£«f£>fi-C<,«6. Z0)tz*>. CVDftVA'- 
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Wi. /* -r 7 r f-v */*-4 W<- 1 <0Zo 

of^v/<-*ailiLStfttUttt**K «ot. cv 

Df-^r 5"<- 3 fiO&StfX&XKv 9+* y/<- 2 

-2|«W)^^CVDf-*yK-3«SIW6<0t. * 
fcm»M»i&. Blfc**\J:3fcro<o 
CVD**yA-3j^*tfcfrO*«&?. 
fc*;«rx£ft»*-*«&{C»i. CVD**>7«-3H± 

10 [0077] *LT. MWCtt. '<*7T+*y 
A-4 fcC VD**d"«-3 fc<0|8rC£Ke*BSfcfr o 
ffBHSMUftttteiro*. £<0fc*>. *v7r* 
■rWW fcCVD**>v<-fc<0BTSS8S9*>iBa£ 
ffoCWi. Ay7r^y/<-4fcJKSf-*y/<-l 
fc<0S^y-h^7*l 0liM&6fi&. A,7 

y ^yA-4 fc«s^>A- 1 tmssvmvnvm 

tfi34HH3i. **>7T*h* y<—4 tCVD*h*y 

9. A»7rftW<-4i:CVDftyA-3J:<iDia 
20 FA*? 1 0 b . A v 7 r yA-4 1 IBSf- 
■*va- 1 fccoraoy- FA*? 1 o fc#H«£fcra< CI 

[0078] JJBOjStt,. CVDf-*yA-3|*W»aB 

#xim&h*yx- 1 *e*L-cx/t y 
2^«eiwi<o^&<flffijLTv>4. ft. warn 

v7T++yrt-4bcvD+vyrt-3b<wms. 
9<mmt:ftt>Mituf&t>-r. zoo*- fa*? 1 

0iWWav>Ti^«®*^ tT Lid. 
30 [0079] CVD-f^vA-3fcJt^TA^7 

yA-4 b C VDf-* 3 i: OBKoy- 1 
OaWKt^ilSOT. CVDf-ryA-3rt^«9^X 

[0080] ft. CVDf^ry/«-3^K<r7rf^r>' 

A-4«co«aift:. mmx&Q&tty-rf-tiim. 

i/>a-»>AXIif-^>^»H<07*o»^^ 

40 [0081] 

[SHIM] JJS3gf&BSCg-*-££ftftC-?Vvc 

sws. eiT<^atwi. ±at^iw^!i:ft«. & 

■ xn-t9Wix : TtUly 
■ifxejfcSL. lOOcc/* 
• £E^J ; 60mTo r r 
X/ty 9'^McnH',)lW+ ; - 5 0 0 V 
Sfi^aS; 3001C 
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•4*>temW$R«m: 13. 56MHz800 
W 

• «#&J£#80JSS«S8 ; 1 3 . 56MHz200 
W 

JJESfcttCkii:. SOOJ^Xho-AfcagfttT) 

[0082] CVD*+V/<-3fci«t*CVD 

• C VDfRtfX ; T i C 1 4 tNtt Hi b S i H4<0££ 

#Xtf«KH:: TiC l« : Ni : Ht : S i H« = 5 : 
20 : 500 : 1 

526cc/* 
•Eft: 0. 12Torr 
•S«<0fflflr; 4 85X: 

• TJXvffl&fS&SBMEM : 6 0MHz 5 0 OW 
70%Sflrc*&. 

[0083] jjLtcoawcii. ^-y^-fbft^es^ 

[0084] ifc. A,7rft>-A-4I1. 
yA- 1 c VD-HrVX-3 bem&tftJiXiifi. 

1 i: Xft ? jf yj*- 2 1 *5iae£« t 

«k H8fc>»ia£ >W 7 r f-* VA-4 fcg»t* 

ft>K-6 yA- 1 fcOGJfcfe/^ 7 rf- 

*W<-4£i«tTt>J:H. <£BGg|BA><**tt± 

[0085] ifc. 19*5 1 0*£t#0£jfcjg!gfc LT 
Hlt^-i^^+vA-iacij^. x/*v 

^ Xli. «BS^A'>/N-f:CVDf-^yA-t<o0 

s»t^>ii. cvDf-^^/N-wa^acojftaysitjiT- 

tcAvy* y^n&mztic^h t . S l £ij?tf-r y < 
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[0086] 

2£j&<n%5Hz£iii£^ x/*vfi-*yrt-bcvD+ 
*>'<-b oiafciilRSf-^ vK-*atiLXAi 7 r f- 

» -MOT. -hB&SMdirt., /<* 7 r CVD 
ifx&X-, 7 r yt-ttEA IX&M- + ^x-t: 

[ara^sdsm] 

[hi i mM&&£&zxj*v?«mtim&m<wt 

[H2]g l fc^rtxyx-y?^ yx- 2«)J!W»S*^ 

[H3] Hlfc*tCVD^W«-3»0 c AV7rf- 

[B4 ] HiaVH3fc*rA y 7r^-+VA-4fttf 

[S5] «8!^t8«<0«l£^aB9t£jEifiiJWSar& 
4. 

[06] *K^WJ:fiPW-&jSS-Cl£3iK:«^)fl|j£ 

[H7 1 xmMi&mt&imTi&ztxxiwm&fS. 

[fff^aw] 

10 y-h'tfry 

11 as*afii 

22 m& 

23 

231 xKvfnm 
25 ifxmK&k 



26 WBfrW- 

27 4*vfc#R 
28 

3 CVD**W\- 
32 

33 xrx#A*s 

34 

3 5 t-? 

36 r?x-?»ft#8 

4 /<»7r 
41 

4 2 iwrx^-y 

[01] 



3 




ai 
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43 tiS&m 

44 mm 

45 mm 

4 6 '*-iS#xmA& 

4 7 K^rJWSEif 

481 9IH* 

482 esw-yryy^ 

5 X-yf-y^f-^yA- 

6 T'Jh-h^yA- 

io 7 mm&+*>'<^- 

8 a— Fa-r^f-*;"*— 

9 2S£ 

[36] 




[H4] 
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[B5] [07] 




[ll*JHl] A'*v9t:ft$X'iv?1-*y><-b. 

^asm^sr^oT, JBXf-^yA-fccvD** 

yrt—t C VDf-v W<-fctaBS^ w< 
[¥8«jE2] 

[«jE*ra«i«] 0 00 5 



[0005] fet {mmskV7>*jx9)m<tfim 

■tt£M&MHB3*iT»&. Citf>SSB»jkJIfcL 
[*««E3] 

imm&mz) mm 

[«]E»mJlB=&] 0 008 

[0008 ) ZcnX 0 \Z^TX^9 Y-fcthiH-MZM 



(15) 
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t. tffr-iun&fctzz < m&t&<m 

#*>b. U»L*#6. 7;WMbW6<$r*i:. * 

fcSSTfc&v*. got. fc-A^JSrwHBBtga* 
[¥8ffiE4] 

[ffiE*tftffis«] mm 
iWEmma&i 001 1 

[«££&]££ 
[HEWS] 

100 1 1 1 fiEBSBX/ty^rii. S^co^ja 
: F* t £< 5 Sr*K t£S»fc. *-/KaflMJ: 0 coasts 

t. wmmj±v>m#+imt>iiKi: < & o . 

•*tttt£ffl.«*-*Sgfc&6. ,I<OJ:-3s8tf3E&»^ ffi 
ffiSBX/t^^tt. HOBS <Xtt€) #0. 2 5/*m 

imEMmaz) 0021 

[«Ert$] 
[0021] 

ismtrnt-rititixDm} ismtmk-r&t: 

*>. l£»<0SH»i. x/ty^^ffpxyc 

t9+*y*-t^ flS^fcfinCVD-H-wx'-fc 

c VDf-v W<-i:<0®XlllBjSf-fr yA'-t 
fc ^Hfcli, A *„ 7 r f-^ 

as*»i*-r**:*>. i9^H2£a<o««!8ii, .yen* 



£&&21US!3&1-r yrt-n-* jvhtt »*3tgj££ 

<0»»i. iJBIi«iSlJ0i2O|ftftfcfii»T. UlJ/< 
y7rf-^rV-»<--i:UacVDf-YyA-XIJfflax/t 

1. 2XI±3«0flWtfciJV>T. <je/<-y7r^yA- 

C VD*+ yrf-t <?m£8Hft>tv£y- Y>^f 

SSfrmii. JJSW^l, 2. 3X«4<0fiWtfctJ 

[#8KE6] 

imEmm&] mm 
ittrnmsm 0022 

[ttOtt] 33S 
[0022] 

waiffc. Hill, HM0BSfc«ixyt,^flsgs 

-It. ttKf^r^A- 1 ^i8fca»t^*UtaSftO» 
3. 4. 5. 6. 7&t^Z-^0n-K 
o -y >/<-8 i: *»^=Sr6f-^ yrt-Smtt-yX 
*f-+>rt-l. 2, 3. 4, 5. 6. 7. 8 

ifc. IBSf-ir 1 . 3 . 

4. 5. 6. 7. 8OS»Hi*fctty-hr<*7*10*t 

[#fi«iE7] 
[}fiE^«9«] BB«m 
[|fiE»Sl«B*] 0 02 3 

(HiErtS] 

[002 3]«^^v/N-l|*?Wi. ttffilfflflll 1*« 
ISft^TV>6. «i£(5(ffl l(i s -^d-Hd,? 

^y/<-8*>^3ag9jr-«rrojRoajL. 

v>A-2. 3. 4. 5. 6. 7tCiXo-OBjJ«lJI£tT 



(16) 
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"O*. Iffi&fSMl lfcLTIi. 5fcffi££S9£aSL 

-lrtli, *EKto8^l=loT»«$;fu S»S1 0 
- 6 o- a to r rn&(V$&gjjmftZilZ . 
«->T. tt&iBUftl lfcl/Cli. £<0g3ffi7JTCfW£ 

[ffiEtiftttBfe] 
UGEtt£KB«] 00 26 

[JCErtS] 

[00 26] ft£l%2 211. 9y4ttyrn&i$3X 
VT2 2 1 *W& LXX/*v 9**>*>-2t& 1 0 
"•Tor rW&±T$m&fcmi.Z1\h. WSJk2 

211. /<tiry^U7^x*^sa«@^82 2 2 

*-y*h2 3li. «a»232^LTX 
A****W<-2ldR9tflt6ft-CV*. ^-y-yh 

U2 3 114. fl<0JgmEt^-y-y h2 3fcWftrf-6 «t 
dfcflWfcSil*. CKOtt. Sfttt£E£*-y-r h 2 3 

[#8«jE9] "* 

iWEMsmmt.} mm 
imEmmszi 0032 
[«jE*tti sag 

[«Ert«] 

[00321 — sk***^ 6fc«. m«as&^ 

S28*lftlt6<VCV>4. mtllS£f«28H. X/tv 

4 *ft?*2«9icSefcA»*tf * 1 5 

ttj£3*lTV*i. H#lBJ^a28fcLTIl. *3E8tfB 
JBTIi. SS4?^r-26CSI3«SE*BianLTS^ 
»fcT5X7P ' tofflSflUfllcJ: 9£«9t:fl<DBe 
Tx«E^£4«Krass«©a2 8 l^ffl? 

*iTV>*. SRJliSJ3*SS281i:LTIi. fltttf 1 
3. 5 6MHz{i}*300WeS<0<><0*«ffiWC&4. 

[*e«Eio] 

[«£***«©&] 9883 
[«jE*f*JlB£] 0 04 7 

[004 7] 433fiBJB*)3eR<0*3 ttm& 
11. HiatfB3(c^-J:9tc. fiB3H-+v<-lfcC 

ft.Tt>&£-C&6. /<y 7 T-*-w<-4liSa*5rg£ 



*7T*-*>A-4fcli. «8*>SBHU lMHtUi 
TfcO. ^777^^-4^ 1 0 - 8 To r r§ 

[^8ffiEll] 
[«Ett4HHI&] «ttff 
[«E*I*JIB£] 0048 
[tfiE#£]££ 
[«ErtS] 

[0048] ^7rf-rW<-4rtCI4. £«9#- 

SXf-y'4 2ttP9fiXI4nttttOS»rC* 9 . JJSK 

S4 3&tf8»^44*«ltfc*lTV>*. itt»¥«4 
311. ^fcJ:05'**-^£*M^fr*t>©T&9. 

411. mXT-=JA 2?i£&lrtim8SW4 2 Ofc 
»oT&*fcffS3tf*fc0>TJb*. »*P*g44li. 
£j£SBS»4 2 0fca&jBE*l»A^i»A«4 4 1 b . 

«ssoes4 2 o*6$g£ftatt-&$ai94 4 2 1 . m 

KgaXffii&Sk $-3=5r<^--^iU-^4 4 3§3K> 
1h-^*l^-^44 3Ttl. #fi£Bf}&0 
ffifi Wffc LXWMS4 4 1 . 
[¥8MiE12] 

iwm&m*,} mm 
imEmmsm 0052 
[flBEfr&i 3se 

[«IErt£] 

[0052] * -y 7 r yA-4 fcJi % rtgjfc 
htlX^t. A-ytfXSptfJU 611. /<-^XkL 

•cas^o7Fastt^x3&Ay7rf-^yA-4rtfc«;A 

II. /NV7rffiS^47-C*~*§ft4J:dfc$r->T 
V^6. C<^<^7TfflSSff-4 7C0a^T-^ 
II. CVDffl32§h3 74>*gT-*fci:*>IC. ^7 
rf.^.yA-4 kC VDf-Y>"A-3 k<?XS0>y- h'< 

ivri oemRgmzfiowm&i o i&khnhxo 

t^TV^. SHWSl 0 111. W»&r-*fcJtt8L 

T. -'<>y7rf-ir>'^ , ?-4rt<0EE*3& J CVDf-*->'K- 

3rtoff7ji')Sv>«^aR'). A/k7«iM8aio2 
zmmtxy- vwr 1 o traits i d 

[#^ffiE13] 

iffiEMMLmmz,} mm 

imiEM&mBZ] 0 05 6 
[HiErtS] 

[0056] -fcoa. T5XV»JK^S3 GRVifXi* 
A*S3 3<OiWJr(?jI:L. C VDf-+W<-3|*i$:lf 



\ 

T» CVD^yA~3rtT<0-a««ft*«»T^4. 
[#8«lE14l 

[«eh««b*i mm 

UfiEflftftB«] 0057 
[*jE#£l£3S 

[0057] ifc. A-y7r*-+J"<-4fcCVDf-* 
W<-3 k<0Brr«8c9<OiKS«rtT3«»IKiatf 

7 r +*y*-4AVC VD^yA-3<0f|fi« 
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